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A multidrug efflux pump, AcrAB-TolC, contributes to multiple antibiotic resistance (Mar) phenotype in Escherichia coli. 
In this study, we investigated multidrug tolerance mediated by genomic segmental duplication of acrAB locus in E. coli. In 
a strain K-12 W3110, 3.8% (8 of 208) of ampicillin-resistant colonies carried the multiplicated copy of acrA gene, thereby 
exhibiting multidrug-resistance phenotype. In contrast, in a strain O157:H7 MY-29, we could not isolate such mutant. All 
isolated Mar strains were found to carry the same 416 kb-genomic amplicon. Sequencing analysis showed that the amplified 
regions were bordered by insertion sequence (IS), IS5. These results suggest that E. coli gene amplification occurs largely 
between directly oriented homologous IS elements. Thus, our results suggest that the genomic amplification-mediated Mar 
phenotype depends on the genetic background.
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Multidrug tolerance mediated by genomic segmental amplification
in Escherichia coli
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結　果
１．acrAB遺伝子領域のコピー数変動
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２ ．acrAB遺伝子重複株の分離
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表 １．本研究で使用したプライマー
Gene Forward primer (?′??′) Reverse primer (?′??′)
acrA AGCGGTCGCATTGGTAAG TTTCAGGCGCAGGAAGTC
ampC CGCCTCTTGCTCCACATT GTGTGACGGGCTGCTTTT
ampG GGTGAAGTAGGCGTGGTT TCGACAGCAGCCAGTAAC
argF AGTTCCTGCACTGTCTGC CGACTCAAACACCTCGTC
cysS GGGATGGTGATGGTTGAC GCCTGCTTCAGGTTCTCT
gltI GTGGGTTACTCGCAGGAT CGACGTTGTTGGTGGTAG
lnt CGATAATGGGCGTGGAAG TCTCCGGTTGTGGGGTAA
mmuP GCTGGGTTCGAGCTTTAC ACCAGCGAGAACCAGAAC
ompT GAGGCCGAAAAGTCAGTC CATCCAGTCCTGATCGAC
ribD CCACATGCCGAAGTACAC CTGCGGGTTAGGATCTTG
rpsJ TCCGTATCCGCCTGAAAG CGCGTCTTTGTTGACGTG
sbcC CGACACGTCAGCAAGAAG GCTGCTGGCTGTGTAATG
tauA AGACGGCAAGGTGTTGAC CTGTTTCAGCCACACGTC
yahD CAACCATGTAGGCTGGAC CCTGCGGCAATCAGTAAC
ybbJ GAGTGGCAAGGGGTAATG GTTGACCAGCGGAGATTC
ybdM GACCTGTCTGGAAGGTACG CTGTCCATTCCCAGCTCT
ykfC AAGGCACCAAAGCACAGG CACTCGCATCTCGCCATA
図 １．	アンピシリン耐性株におけるampCおよび
acrA遺伝子コピー数の変動
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４ ．acrAB重複株の抗生物質耐性
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図 ２．acrA遺伝子重複株の重複領域の同定
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表 ２．大腸菌W３１１0由来acrA重複株の抗生物質感受性
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number
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